CHAPTER X.

PARTIAL DIFFERENTIAL EQUATIONS OF THE SECOND AND
HIGHER ORDERS.

227. IT will be assumed through practically the whole of this
chapter that there are only two independent variables; the notation
already used for the partial differential coefficients of the first
order will be retained, and it will be convenient to introduce similar
symbols r, s, t to represent those of the second order, which are
thus defined :

An equation is said to be of the second order when it includes
one at least of these differential coefficients r, s, t but none of
a higher order ; the quantities p and q may also enter into the
equation, the general form of which will therefore be
F (x, y, z, p, q, r, s, f) = 0.
The complete integral of the equation is the most general
relation possible between %, y, z such that, when the value of z
derived from it and the associated differential coefficients thence
formed are substituted in the differential equation, the latter be-
comes an identity. No condition is annexed to the definition in
regard to the form of the complete integral, which may involve in, its
expression either arbitrary constants or arbitrary functions or both.
An intermediary integral is a relation in the form of a partial
differential equation of the first order such that the given differ-
ential equation can be deduced from it. It does not necessarily exist